INTRODUCTION
Nonalcoholic fatty liver disease (NAFLD) is now recognized as the most common cause of cryptogenic cirrhosis. However, the diagnosis of cirrhosis in patients with NAFLD appears to be delayed compared with those with other chronic liver diseases and thus carries a higher mortality rate (Jeanne, et al., 2003) . Oxidative stress occurs when oxygen free radicals are generated in excess through a reduction of oxygen or when antioxidant defense systems are impaired. When neural cells are under oxidative stress, excessive reactive oxygen species (ROS) are produced that may induce neuronal death (Slatter, et al., 2000) . Antioxidants represent a first line body defense against oxidative stress produced by the generation of free radicals and reactive oxygen species (ROS).
Unchecked, these compounds can cause considerable damage to tissues. Antioxidants are compounds that prevent oxidation by donating reducing equivalents to inactivate reactive compounds. Antioxidants can be classified as either non enzymatic antioxidants such as Glutathione which react directly with raicals or toxins, or enzymatic, CAT, SOD, GSH, which donate reducing equivalents through the action of a specific enzyme (Walter, et al., 2006) . Polyphenolic compounds that can be roughly classified in to flavonoid and non flavonoid compounds, non flavonoids include hydroxycinnamic acid, benzoic acid, tannins and stilbenes which including RSV (Reuters, 2010) . Resveratrol (3,5,4'-trihydroxy-trans-stilbene) is a stilbenoid, a type of natural phenol, and a phytoalexin produced naturally by several plants when under attack by pathogens such as bacteria or fungi (Steven Reinberg, 2014) . Resveratrol, a dietary polyphenol has been shown to possess potent anti-oxidant as well as anti-inflammatory properties, mediates induction of anti-oxidant enzymes, modulates lipid metabolism, cardioprotection while attenuating hepatic lipid peroxidation (Bass et al., 2007) . The aim of this study to alter ate of resveratrol on oxidative stress in experimental induced NAFLD in rats.
MATERIALS AND METHODS

Animals and chemicals:
A total of thirty Male white albino rats, 6-8weeks age and weighting (150-180g) were used in the experiment. Rats were housed in a separate metal cage with free access to water. Rats were kept under constant and nutritional environmental condition throughout the experimental period. Rats were left for 15 days before beginning of experiment for acclimatization. Cholesterol and coconut oil were purchased from El-Goumhouria Co. for Trading Chemicals, Egypt. NAFLD was induced by continuous supplementation of high fat diet (prepared by High Cholesterol (1% wt/wt) and (Coconut oil 2%wt/wt) to normal ration) according to NRC, 1995.
Resveratrol:
Physical properties: Resveratrol 3, 5, 4'-trihydroxystilbene is a stilbenoid derivatives and highly soluble in 5% ethanol. Resveratrol (purity ~99%) was purchased from Schnell dorf, Germany through the Egyptian International Center for Import Cairo, Egypt. Resveratrol was freshly prepared in 5% Ethanol, and administered to rats at a dose of 3 mg/kg b. wt/ daily I / P, (Jian-Gang Zou, et al., 2003) .
Experimental design:
Rats were divided into 3 main groups (10 per each) main groups classified as follow: Group I was fed on normal diet and served as control group. Group II was fed on high fat diet (Normal NAFLD) for 12 weeks. Group III was fed on high fat diet (NAFLD) and treated resveratrol with 3 mg/kg.
Sampling:
After overnight fasting blood samples was collected from all animal groups (control and experimental groups) after12 weeks for detection of NAFLD (hyperlipidemia) .then samples were collected after 2, 4and 6 weeks from onset of treatment.
Blood samples:
Blood Samples were collected from Medial Canthes of eye and collected indry, clean and screw capped tubes then rats decapitated for liver tissue removal. Sera were separated by centrifugation at 2500 r.p.m for 15 minutes. The clean clear serum was separated by Pasteur pipette and kept in a deep freeze at -20C till used for determination of the biochemical Parameters: Serum NO ( Vodovotz, 1996) , Serum L-MDA (Mesbah, et al., 2004) , Immunogloblines a Serum IgA ( whicher, et al., 1984) , IgG( whicher, et al., 1984) , liver function tests as serum AST (Murray, 1984) , ALT (Murray,1984) , GGT (Beleta and Gella, 1990) andTissues as Liver Enzymatic Antioxidants as (Liver CAT (Luck, 1974) ,Liver SOD ( Nishikimi, etal.,1972) ,Non Enzymatic Antioxidants as Liver GSH (Moron, et al., 1979) .
Tissue Sample:
Liver specimens were preserved in 10% buffered neutral formalin and subjected for Histopathological Examination according to the technique described by (Bancroft and Stevens, 1996) 
Statistical analysis:
The obtained data were analyzed using the statistical package for social science (SPSS, 13.0 software, 2009), for obtaining mean and standard deviation and error. The data were analyzed using one-way ANOVA to determine the statistical significance differences among groups. Duncan's test was used for making a multiple comparisons among the groups for testing the inter-grouping.
RESULTS
The results in table (1,2and 3) revealed that rats fed on hyperlipidemic diet in NAFLD showed A significant decrease on serum NO concentration compared with normal control group at 2, 4and 6 weeks In Experimental induced NAFLD in rats.
Resveratrol treatment exhibited a significant decrease in serum NO concentration in rats after 2, 4and 6 weeks compared with control NAFLD group.
The results in table (1, 2and 3) revealed that rats fed on hyperlipidemic diet in NAFLD showed A significant increase in serum L-MDA concentration compared with normal control group at 2, 4and 6 weeks In Experimental induced NAFLD in rats.
Resveratrol treatment exhibited a significant decrease in serum L-MDA concentration in rats after 2 , 4and 6 weeks compared with control NAFLD group. Table ( 1, 2 and 3) recorded that rats fed hyperlipidemic diet in NAFLD showed A significant increase in serum IgA, IgG concentration compared with normal control group at 2, 4and 6 weeks In Experimental induced NAFLD in rats.
Resveratrol treatment exhibited a significant decrease in serum IgA, IgG concentration in rats after 2, 4 and 6 weeks compared with control NAFLD group.
The results in table (1, 2 and 3) stated that rats fed hyperlipidemic diet in NAFLD showed A significant increase in serum AST, ALT, GGT concentration compared with normal control group at 2, 4and 6 weeks In Experimental induced NAFLD in rats. Table ( 2) Effect of resveratrol on serum nitric oxide (NO) ,L-MDA, serum IgA, IgG ,serum AST, ALT, GGT, tissue as liver CAT, liver SOD, liver GSH after 4 weeks in experimentally induced non-alcoholic fatty liver disease in rats Table ( 3) Effect of resveratrol on serum nitric oxide (NO) ,L-MDA, serum IgA, IgG ,serum AST, ALT, GGT, tissue as liver CAT, liver SOD, liver GSH after 6 weeks in experimentally induced non-alcoholic fatty liver disease in rats. Resveratrol treatment exhibited a significant decrease in serum AST, ALT, GGT concentration in rats after 2, 4and 6 weeks compared with control NAFLD group. Table ( 1, 2 and 3) found that rats fed hyperlipidemic diet in NAFLD showed A significant decrease in Liver CAT, Liver SOD and Liver GSH concentration compared with normal control group at 2, 4 and 6 weeks In experimental induced NAFLD in rats.
Data in
Resveratrol treatment exhibited a significant decrease after 2 ,4 weeks ,a significant increase after 6 weeks in Liver CAT , a significant decrease after 2 ,4 and 6weeks in Liver SOD and a significant increase after 2, 4 and 6 weeks in Liver GSH concentration in rats after 2,4 and6 weeks compared with control NAFLD group.
DISCUSSION
Data presented in Table (1,2and 3) revealed that a significant decrease in Serum NO concentration after 2,4 and 6weeks compared with the normal control group. These results were nearly similar to Stenvinkel, (2001) revealed that a significant decrease in Serum NO may be due to the various functions of ECs (endothelial cells) such as the control of fibrinolysis, coagulation, vascular tone, growth and immune response.In addition to Oyadomari, et al., (2001) , et al., (2013) found that a significant decrease in Serum NO may be due to the citrulline/NO cycle is regulated by ASS (arginino succinate synthase). NO is synthesized from the conversion of larginine into l-citrulline mediated by eNOS, andASS catalyses the rate-limiting step in the arginineregeneration through the citrulline/NO cycle and appearsto be coordinately regulated with eNOS activity.
Treatment with Resveratrol showed a significant decrease in serum NO concentration in rats after 2, 4 and 6 weeks compared with control NAFLD group. these results were nearly similar to Karin, et al., (2012) recorded that a significant decrease in serum NO concentration may be due to stimulation of endolethelial nitric oxide synthase (eNOS) activity; provide in vivo evidence suggesting that resveratrol and red wine improve endothelial function, which may be one of the mechanisms by which this red wine polyphenolexerts its alcohol-independent cardioprotective effect.
On the other hand Randall D. Wight, et al., (2013) stated that a significant decrease in serum NO concentration may be due to the ability of resveratrol to inhibit lipopolysaccharide (LPS)-induced production of inflammatory molecules from primary mouse astrocytes. Resveratrol inhibited LPS-induced production of nitric oxide (NO); suggested that NAD (P) H oxidase-derived H2O2plays a central role in endothelial activation.
These results were in accordance with Bujanda, et al., (2006) observed that a significant decrease in serum NO concentration may be due to the potential mechanisms responsible for its biological activities include down regulation of the inflammatory response through inhibition of the synthesis and release of proinflammatory mediators, modification of eicosanoid synthesis, inhibition of Kupffer cells and adhesion molecules, inhibition of inducible nitric oxide synthase and cyclooxygenase-2 (COX-2) via its inhibitory effects on nuclear factor (kappa)B (NF-kB) or the activator protein-1 (AP-1).
Data presented in table (1 , 2 and 3) showed that a significant increase in Serum L-MDA after 2 , 4 and 6 weeks compared with the normal control group. These results were nearly similar to Feng (2002) revealed that a significant increase in Serum L-MDA may be due to the Assessing peroxidation of lipids entails analyzing lipid peroxides, diene conjugates, isoprostanes, and breakdown products of lipids such as, pentane, MDA, and 4-hydroxynonenal of these, malondialdehyde is used most and is believed to be a true index of peroxidation of lipids. In the case of protein oxidation, the majority of researchers have made assessments based on "protein carbonyls", "nitration of protein-bound tyrosine residues", and the "loss of free thiol groups in proteins. They have extensively used protein nitro tyrosine for measuring the production of reactive oxidants with nitrogen such as nitric oxide. Certain DNA base oxidation compounds like 5-OH cytosine, 8-OH adenine, 8-OH guanine and 8-hydroxydeoxyguanosine, have frequently been used as an indicator in order to evaluate oxidation of DNA.
More ever Catala, (2006) found that Lipid peroxidation -One case of oxidative stress The formation of lipid peroxidation products causes spread of free radical reactions Lipid peroxidation begins with hydrogen atom abstraction. Hydroxyl radical, in its first reaction with PUFA produces a lipid radical (L). This in turn reacts with molecular oxygen to produce a lipid peroxyl radical (LOO) and create a second lipid radical; a lipid hydroperoxide (LOOH). Lipid peroxidation can cause changes in permeability of the membrane transportation of different ions, and also may interrupt its metabolic process. This process of peroxydation produces a whole range of compounds. This process is one of the main results of the damage done to tissues through free radicals.
Treatment with Resveratrol exhibited a significant decrease in serum L-MDA concentration in rats after 2, 4 and 6 weeks compared with control NAFLD group. these results were in agree with Kirimlioglu, et al., (2008) ; Sehirli et al., (2008) stated that a significant decrease serum L-MDA may be due to Resveratrol treatment to partial hepatectomy rats revealed a significant reduction in MDA levels than those of untreated rats and treatment of naphthalene treated rats with Resveratrol caused a significant reduction in MDA level toward the control levels.
However Fan, et al., (2009); Farghali, et al., (2009) revealed that may be due to Resveratrol treatment significantly inhibited the LPO (P≤0.05) and reduced peroxidative stress up to 60%, which is an indication of its anti oxidative effect. These results were nearly similar to Palsamy et al., (2010) found that a significant decrease in serum L-MDA concentration in rats after 2, 4 and 6 weeks compared with control NAFLD group may be due to the effect of Resveratrol on the levels of lipid peroxides in control and experimental diabetic groups of rats. And revealed MDA level declined (p < 0.05) significantly to near normalcy by the treatment of RSV to diabetic groups of rats.
The obtained results in tables (1, 2and3) stated that a significant increase in serum Ig A, IgG concentration was observed in rats after 2, 4 and 6 weeks compared with the normal control group. these results were nearly similar to LiZ et al., (2005) ; Korn, T., et al., (2009) revealed that A significant increase in serum IgA, IgG may be due to the immune cell population, natural killer T (NKT) cells, which express NK cell markers and α/β T cell receptors, are reduced in steatotic obese mice and the Kupffer cells (KC) are liver macrophages involved in the response to such stressors as infections, ischemia and toxins.
Furthermore Tarantino et al., (2010) ; Kerkhoffs et al., (2012) found that a significant increase in serum IgA, IgG revealed that may be due to A low-grade chronic inflammation underlies all NAFL Dentities/stages and can develop and promote the liver damage Innate and adaptive immune pathways are activated in obesity and many findings show that adipose tissue inflammation exacerbates hepatic steatosis and promotes nonalcoholic steato-hepatitis (NASH) and The adipose tissue has an important role in regulating energy utilization, vascular functions and immune system homeostasis. C-reactive protein (CRP), interleukin(IL)-6, fibrinogen and plasminogen activator inhibitor-1 levels are higher in obese patients compared to healthy subjects have recently found that obese mice, after high fat and high cholesterol diets, express abnormal levels of macrophages and inflammation associated genes in adipose tissue and in liver.
Treatment with Resveratrol exhibited a significant decrease in serum IgA, IgG concentration in rats after 2, 4 and 6 weeks compared with control NAFLD group. These results were in accordance with Zou Jian-Ping (2002) who revealed that a significant decrease in serum IgA, IgG may be due to the low dose resveratrol enhanced cell-mediate immune response. Promoting Th1 cytokine production and influencing on macrophage function might be its mechanisms and suppressive effect of ethanol both on macrophage percentage and on macrophage MHC-II molecule expression.
Data presented in Table ( 1 , 2 and 3) showed that a significant increase in Serum AST ,Serum ALT , Serum GGT concentration in rats after 2 , 4 and 6 weeks compared with the normal control group. These results were nearly similar to Adams, et al., (2005) ; Bayard et al., (2006) stated that a significant increase in Serum AST, ALT may be due to fatty infiltrate.
On the other hand Chavez-Tapia, et al., (2012) revealed that the elevation liver enzymes may be due to the NASH animal model there was an increase in serum alanine aminotransferase levels and TNF-α, IFNγ and TLR4. Higher TNF-α level were detected in KCs and, most importantly, increased TNF-α, TLR4 expression, and macrophage/dendritic cell populations, demonstrating also the involvement of the gut in steatotic liver damage.
However Jain and Singhai, (2011) showed that a significant increase in Serum AST , ALT and GGT Interpreted the elevated levels of AST , ALT and GGT as a result of the hepatocytes damage or alterations in the membrane permeability indicating the severity of hepatocellular damage induced.
Furthermore Sehrawat, et al., (2006) ; Mahmoud, (2011) stated that a significant increase in Serum AST , ALT and GGT may be due to Liver cell destruction results in the leaking out of tissue contents into the blood stream. Serum AST, ALT, and γ-GT are the most sensitive markers employed in the diagnosis of liver diseases , also due to the liver cell plasma membrane is damaged, numerous enzymes normally located in the cytosol are released into the blood.
Treatment with Resveratrol exhibited a significant decrease in serum AST, serum ALT , serum GGT concentration in rats after 2 , 4 and 6 weeks compared with control NAFLD group. these results were nearly similar to de la Lastra et al., ( 2005); Sehirli et al., (2008) found that a significant decrease in serum AST, serum ALT, serum GGT concentration in rats after 2,4and6 weeks compared with control NAFLD group may be due to the resveratrol decrease the liver lesions and transaminase elevations caused by alcohol in mice and decreased hepatic steatosis in an animal model of steatosis and second whether this therapeutic approach resulted in a decrease in tumor necrosis factor αTNF-α production and oxidative stress.
More ever Fan, et al., (2009); Černý et al., (2009) stated that ALT, AST, and GGT activities significantly decreased towards normal values after RSV treatment (P≤0.05) when compared with CCl4 treated group.
However Farghali et al., (2009); HassanKhabbar, et al., (2010) revealed that Resveratrol treatment for LPS/D-GalN treated ratssignificantly reduced serum ALT, AST, and GGT activities than LPS/DGalN non treated group. Therefore the Postischemic treatment of rats with low doses of Resveratrol (0.2 mg/kg) significantly decreased ALT activity by about 40% compared to the vehicle I/R group, and AST activity was decreased by 45% compared with the vehicle I/R group.
On the other hand Schmatz et al., (2012) ; Lee et al., (2004) determined that treatment with Resveratrol prevented significantly the rise of AST, ALT and γ-GT activities in the diabetic/RV10 and diabetic/RV20 groups (P<0.05). Serum GGT might be one of the enzymes related to oxidative stress.
The obtained results demonstrated in tables (1, 2 and 3) showed that a significant decrease in liver CAT, liver SOD and liver GSH concentration compared with the normal control group in rats after 2 , 4 and 6 weeks . these results were nearly similar to Valko, et al., (2007) ; Muller, (2009) stated that A significant decrease in liver CAT, liver SOD and liver GSH concentration in rats after 2 , 4 and 6weeks compared with the normal control group may be due to Antioxidants Formation of free radicals is naturally checked by a variety of useful compounds called antioxidants. Antioxidants in our body are the first to fight free radicals .The initial encounter leads to neutralization of free radical. This begins a chain reaction. Free radicals are neutralized; thousands of reactions take place instantly.
The antioxidant enzymes such as catalase, glutathione peroxidase, and superoxide dismutase are involved in metabolizing oxidative toxic intermediates. In order to utilize their maximum catalytic potential, they need cofactors like zinc, iron,copper, selenium, and manganese.
On the other hand Min, et al., (2012) showed that the increased mitochondrial ROS can increase hepatocytes Fas-ligand expression with a consequent activation of apoptotic mechanism of hepatocyte death. Lower levels of serum antioxidants are present in patients with NASH. Depletion of antioxidants via lipid peroxidation and free oxygen radical species renders the liver more susceptible to oxidative damage. In fact, treatment with various antioxidants, i.e., glutathione prodrugs (Sadenosylmethionine, betaine, choline), vitamin E, Also alpha lipoic acid, a naturally occurring thiol antioxidant, a hepatoprotective effect, associated with reduced expression of cytochrome P2E1, endoplasmic reticulum stress, and reduction of mitogen-activated protein kinases and NF-κB activity in mice on choline-and methionine-deficient diet.
Treatment with Resveratrol exhibited a significant decrease after 2, 4 weeks, a significant increase after 6 weeks in liver CAT, a significant decrease after 2 , 4and 6 weeks in liver SOD and exhibited a significant increase in liver GSH concentration in rats after 2, 4 and 6 weeks compared with control NAFLD group these results were nearly similar to Valko et al., (2006) stated that these results may be due to cellular metabolic reactions generate small amounts of ROS, including hydroxyl radicals (OH), superoxide anions (O2) and hydrogen peroxide (H2O2). Under normal physiological conditions, ROS production is balanced by several cellular antioxidant mechanisms in order to avoid the harmful effects of these species.
In addition to Dickinson, et al., (2002) showed that Cellular metabolic reactions generate small amounts of ROS, including hydroxyl radicals (•OH), superoxide anions (O2•−) and hydrogen peroxide (H2O2). Under normal physiological conditions, ROS production is balanced by several cellular antioxidant mechanisms in order to avoid the harmful effects of these species.
Also Araujo et al., (2008) found that a significant increase may be due to Antioxidant systems are crucial in providing defenses against oxidative cell damage. Glutathione (GSH) is one of the most abundant non-enzymatic antioxidants in all tissues. GSH can scavenge free radicals, reduce peroxides, and be conjugated with electrophilic compounds through enzymatic or non-enzymatic reactions. The oxidation of GSH leads to the production of glutathione disulfide (GSSG). Since GSSG/GSH pair forms the major redox couple in cells.
More ever Jones (2002); Obrosova et al., (2007) showed that this ratio can be used to establish the oxidative status of the tissue due to the cell protective actions of the GSH occur through different pathways and ROS, such as superoxide and hydrogen peroxide, are produced under normal conditions through the Mt electron transport chain and are normally removed by cellular detoxification agents such as superoxide dismutase, catalase, and glutathione.
Furthermore Leinninger, et al., (2006); Cheng and Zochodne, (2003) revealed that a significant decrease after 2, 4 weeks, a significant increase after 6 weeks in liver CAT may be due to Hyperglycemia leads to increased Mt activity, raising ROS production in the Mt Peroxynitrite, the primary RNS, is formed by the 'reaction of superoxide and nitric oxide (NO). RNS induces a number of cytotoxic effects including protein nitrosylation and activation of PARP.
These results were in accordance with Obrosova, et al, (2005a) found that a significant decrease after 6 weeks in liver SOD may be due to Peroxynitrite is a product of superoxide anion radical reaction with nitric oxide and that aldose reductase inhibition decreases superoxide abundance and Growing evidence indicates that increased aldose reductase activity leads to diabetes-associated oxidative-nitrosative Stress via several mechanisms. First, aldose reductase is responsible for down regulation of antioxidative defense provided by both non enzymatic antioxidants, i.e., GSH, ascorbate.
On the other hand Obrosova and Fathallah, (2000) exhibited a significant increase in liver GSH concentration in rats after 2 , 4 and 6 weeks compared with control NAFLD group may be due to antioxidative defense enzymes, i.e., superoxide dismutase, catalase, glutathione peroxidase, glutathione reductase, and glutathione transferase .The present study demonstrated that resveratrol treatment provided an effective treatment against NAFLD in rats, since these compounds were able to ameliorate serum biochemical parameters, antioxidants , immuneglobulins and prevent the lipid peroxidation in the serum and regulate liver function tests.
Conclusion:
we recommended that, Administration of diet rich in the natural polyphenols as (resveratrol) is very important for treatment of different body organs, especially liver against oxidative stress or even innate immunity.
